Laser capture microdissection (LCM) is a recent technique used in the isolation of specific cell populations from a diverse background of cell types, cytological preparations, or live cell culture via direct visualization of the cell. It is based on the adherence of visually selected cells to transparent thermoplastic membrane (ethylene vinyl acetate polymer) which overlies the dehydrated tissue section and is focally melted by triggering of a low energy infrared laser pulse. DNA, mRNA, and protein can be extracted successfully from captured tissue fragments, down to the single cell level. It plays an important role in genomics, pro teomics, diagnostic techniques and therapy. This current paper is an attempt to review the role of LCM in molecular diag nosis which can further be applied in the field of head and neck pathology.
INTRODUCTION
The molecular examination of pathologically altered cells and tissue at the DNA, RNA and protein levels has revolu tionized research and diagnostics in pathology. 1 Several experimental techniques are available for molecular profiling studies such as DNA microarray, differential display, serial analysis of gene expression, massive parallel signature sequen cing, and suppression subtractive hybri dization. 2 Although useful, shortcomings with these systems are often encountered especially in input DNA, RNA, or proteins from pure population. 3 Thus, the outcome of molecular biological analyses from these samples may not be accurate. The laser capture microdissection (LCM)based molecular biological analysis has been developed as a powerful methodology that improves these problems. 35 Laser capture microdissection is a novel technique developed at the National Cancer Institute,
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Bethesda, by Dr Emmert Buck during the mid1990's and has rapidly found widespread interest as an attractive addi tion to the repertoire of microdissection techniques. 1, 3, 5, 6 It is an important advancement in terms of speed, ease of use, and versatility of microdissection. 1 Laser capture micro dissec tion allows for the microscopic procurement of specific cell types from tissue sections that can then be used for gene expression analysis. There are three general classes of laser capture micro dissection systems, i.e. infrared (IR LCM), ultraviolet (UV LCM) and combined IR/UV system. The IR LCM damages the tissue very little and is good for small targets, whereas it is not suitable for dissection of thicker samples, as compared with the UV LCM system. Also, varieties of commercial system are available in each class with major differences in method of collecting the dissected cells. For example, the PixCell system (Arcturus, MDS Analytical Technology, CA, USA) uses both ultraviolet (UV) laser to cut and infrared (IR) laser to collect cells ( Fig. 2A ). Zeiss's PALM system (a subsidiary of Carl Zeiss Micro Imaging, Jana, Germany) uses UV laser to cut the tissues via inverted microscope and collect cells by photonic pressure (Fig. 2B) . Leica AS LMD system (Mannheim, Germany) uses a UV laser to cut, and then dissected cells fall into a collecting tube by gravity (Fig. 2C) . 7 Laser capture microdissection instru ments exist in a form of manual and auto mated (robotic) platforms also. 
Applications
Although the first descriptions of the use of laser light for micro dissection of tissue were published in 1976, 11, 12 it was not until the introduction of efficient analytical methods for small amounts of biological material that these techniques found widespread use. At present, 3 distinct classes of bio mole cules, i.e. DNA, RNA and proteins can be analyzed in LCM specimens. 10, 13 Less material is required for DNA and RNA analyses than for protein analyses. Therefore, it is possible to perform genomic analyses on samples derived from one single cell, whereas for protein this may not be possible with the current generation of proteomic tests. 10 The nature of investigation is determining the choice of fixative. Formaldehyde is an efficient fixative for DNA, but acetone or ethanol fixation yields better quality of RNA. RNAse free reagents should be used at all times for RNA based investigations, because protection of sample from degradation is important. It is also important to note that the specimens need to be dehydrated as well, since the presence of water interferes with the bonding of polymer to the captured cells. Types of samples typically used for LCM include tissue sections (cut from paraffin and frozen specimens), cytology preparations (touch preps, direct smears, cytospins and cell blocks), and HICK or hybri dization labeled cells. 10 LCM is compatible with most cell/tissue staining techniques, such as HE, HICK, toluene blue, fluorescent dyes, and in situ hybridization. 14 Other area where LCM has also been used include evaluation of tumor microenvironment, forensic analysis of fixed cell samples and hair follicles, studies in development biology and embryology, animal model xenografting, infectious disease biology, plant cell biology, spermatogenesis, tissue engineering including teeth.
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Advantages
The most important advantage of LCM is its speed, com bined with its precision and versatility. It enables the pro cure ment of pure cell population from tissue section and helps to identify gene expression difference between normal and malignant oral epithelial cells. It provides power ful means to decode the molecular events involved in the genesis and progression of oral cancers. It is faster than micro mani pulator based microdissection technique. Also it is less time con suming and morphology of both the captured cells as well as residual tissue is well preserved with minimal tissue loss and details.
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Disadvantages and Pitfalls
A problem occasionally encountered in LCM is failure to remove the selected cells from the slide. This can result from a lack of adherence of the cells to the membrane, usually because of incomplete tissue dehydration or a laser setting that is too low for complete permeation of the melted polymer into the section and slightly diminished resolution during the visualization of the uncoverslipped sample. It isolate only small amount of material which may limit those analyses that require amplification technique. The minimum laser spot size of 7.5 mm poses a limit to the precision of single cell or subcellular microdissection. Failure to remove the selected cells from the slide, because of incomplete tissue dehydration or a laser setting that is too low.
1
Future Developments
Because LCM is a relatively new technique, refinements and modifications of the general principle of 'aim and shoot' can be expected. More precise single cell techniques will reduce the possibility of contamination when small numbers of cells are examined. 19 Novel approaches to fixation and tissue embedding with avoidance of crosslinking fixatives, optimization of rapid immunostaining protocols, and improvements in DNA and RNA extraction techniques will increase the yield of high quality nucleic acids from small cell samples and make 'molecular histology' a reality. 1 A further dimension of tissue analysis on a microscopic scale is the examination of proteins. Preliminary studies already demonstrated the feasibility of 'proteomics' with two dimensional gel electrophoresis, immunoblotting, and zymo graphy on cell samples obtained by LCM. 3, 20, 21 It is also used to isolate cytoplasmic inclusions from skeletal muscle from a patient with limb girdle mus cular dys tro phy 1D/1E and in screening for epidermal growth factor receptor (EGFR) and Kristen rat sarcoma (KRAS) mutations. 22, 23 
CONCLUSION
Laser capture microdissection is a useful and a powerful technique that combines morphology, histopathology and molecular biological analysis. The ability of LCM to retrieve specific populations of interested cells, combined with the analysis of gene sequencing and gene expression in these subpopulation of cells, has made LCM a critical device in clinical and investigative Oral and Maxillofacial Pathology. Overall, it can be stated that LCM is a valuable technique that can be applied in a very broad range of applications.
